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CLASSIFICATION IN OPT.CS. 


C:.i 

I,/ Exhibition of the Uses of Certain Methods of Classification in 
Optics was given bp Mr. T. H. Blakesley, M.A ., at the 
Meeting on November 23rrf, JIM.7. 

This consisted of an account of the additions which, in the 
course of the intervening years, he had been enabled to make 
in the general diagram of optical properties, first communi¬ 
cated by him to the Physical Society in the year lb():> (“ Pro¬ 
ceedings,' 5 Vol. XV111., p. 51)1). The plan pursued is to take 
as variables the relations which the radii of face curvature bear 
to the thickness between tin; faces along the axis. By this 
means the shape of the lens is given by the two rectangular 
co-ordinates alone, and any possible property dependent upon 
a function of these co-ordinates will be represented by a line 
upon the diagram. When two such loci intersect, the lens 
corresponding to the points of intersection possesses both the 
properties corresponding to the lines. A point much dwelt 
upon bv the author was the very large number of straight-line 
loci corresponding to properties of value in a lens, and of these 
yei v many are parallel, and. cutting the axes at To deg., may 
ho most simply defined by the value of the intercept of the axes. 

It was pointed out that, in general, a lens may have its radii 
of face curvature both multiplied by the same factor without 
changing in sign or value the focal length. One of the above- 
mentioned loci at 45 deg. to the axes represents the only family 
in which this change cannot he effected, from the fact that the 
factor in this case is unity. Another of these straight lines 
belongs to a family in which the two focal lengths correspond¬ 
ing to two assigned indices of refraction are equal ; and closely 
allied to this is a family for which the focal length is a minimum 
lor an assigned value of index. 

In another family of the kind the property is that a lens may 
he immersed in another medium without having its focal 
length changed. 

in another, if a lens is cut out of a cylinder of glass, the 
remnants of the cylinder in their original position will be 
achromatic. 

In another, telescopic; and so for many others. Other 
straight lines exist which are not parallel to those above men¬ 
tioned. They often refer to matters connected with the pas¬ 
sage at minimum deviation through a lens, and sometimes to 
what are called self-conjugate points. 
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The detection of lens properties which are independent of 
one of the face curvatures was explained, and some few cases 
pointed out— ejj., when a lens has one of its radii of face cur¬ 
vature equal to the thickness of the lens at the axis, it matters 
not what curvature is given to the other face, the point of mag¬ 
nification equal to the index will be coincident with its own 
conjugate point— i.e., for the point of magnification equal to 
the inverse of the index for the other side of the lens ; and this 
whichever way the light is passed through the lens. 

There are two lines upon the diagram, both straight lines, 
which refer to the silvering of the second surfaces of lenses, so 
as to produce plane virtual mirrors ; one performs this In- 
sending the centre of the virtual mirror to infinity, the other 
by sending the surface of the virtual mirror to infinity. In the 
latter case, which alone calls for special remark, light, though 
entering the system at an angle, returns upon the same path, 
always producing an inverted image of — 1 magnification, 
crossing the abject at the virtual centre, 

DISCUSSION. 

Mr. T. Smith suggested that the author might add a number of curves 
to his diagram showing the aberration properties of lenses. There were 
a. number of other geometrical loci that might also be added. It usually 
happened that the lenses required in actual instruments had too long 
radii in comparison with the thickness to be included in the region 
covered by the author’s diagram, and it was usually better to calculate 
each lens by known methods than to extract, them from a diagram. 

Mr. S. Jh Chalmkks said he had on occasion found diagrams somewhat 
similar to Mr. Blakeslev’s, but in which the inverse of the radii of cur- 
vat tires were employed, to be of considerable service in certain problem*. 

.Mr. Blakesley did not think Mr. Chalmers’ system would lead to so 
many straight-line loci as his own. He thought straight-line loci had 
some advantage if they could be obtained. 



